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ABSTRACT 

St. Catherines Island is one of several barrier islands lining the coast of Georgia, USA. This 
island is among the least recently anthropogenically impacted of the Georgia Sea Islands, hut 
had not previously been examined in detail for coastal invertebrate macrofauna. From 1992 
through late 1998 a coastal survey was conducted that examined the diverse marine inverte¬ 
brate fauna of St. Catherines Island. Salt marshes, sand flats, mid- to low-energy sand beaches, 
beach wood debris, tidal creeks, shallow benthos, and artificial hard substrata (including docks) 
were qualitatively sampled for macroinvertebrates. Over 340 species were identified. Crusta¬ 
ceans composed close to 40% (14% amphipods; 15% decapods), polychaetes 17.5%, and 
molluscs about 25% of all species recovered. These results are compared to the few other 
relevant studies from the United States mid-Atlantic Coast. 


INTRODUCTION 

The coast of Georgia, USA, has a wide 
array of productive coastal habitats with var¬ 
ied anthropogenic input. Among the barrier 


islands dotting the Georgia coast, St. Cath¬ 
erines Island is a relatively pristine island 
with a rich human history and a strong re¬ 
cord of paleontological and geological study 
(Morris and Rollins, 1977; Thomas et al., 
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1978; Kennedy and Pinkoski, 1987; Sherrod 
et al., 1989). To date, however, there has 
been only a single effort at a comprehensive 
study of living marine intertidal organisms of 
St. Catherines Island. Morris and Rollins 
(1977) offered a brief overview of the inter¬ 
tidal species found along this island and 
speculated on the extant community relation¬ 
ships to the island’s paleoecology. Their 
study was admittedly not an attempt to com¬ 
pletely describe the intertidal communities of 
St. Catherines Island but instead an effort to 
examine a few intertidal associations and re¬ 
late these to paleontological communities. 
Thus, these authors concentrated on a few 
selected communities and associated repre¬ 
sentative species. Similarly, Fierstien and 
Rollins (1987) discussed some macroinver¬ 
tebrate associations on the island associated 
with the distribution of the marsh periwinkle 
snail Littorina irrorata. With the rediscov¬ 
ered interest in biodiversity as a key indicator 
of the “health” of our environment (Schles- 
inger et al., 1994), we surveyed the infaunal 
and epifaunal marine invertebrates associated 
with the intertidal and shallow subtidal pe¬ 
rimeter of St. Catherines Island. 

The exact nature of biodiversity has been 
variously interpreted. Haila and Kouki 
(1994) and Haila and Margules (1996) dis¬ 
cuss the evolution and usage of the term as 
it includes genotypes, population diversity 
within ecosystems, and variation of ecosys¬ 
tems at a landscape level. In this paper we 
will use a very basic definition of biodiver¬ 
sity as advanced by Wilson (1992) as biolog¬ 
ical diversity at the species level. This type 
of interpretation facilitates comparisons to 
other studies and among habitats, although it 
does not take into account evenness, domi¬ 
nance, or other skewed features of the com¬ 
munities. 

The value of studying biodiversity rests 
with our abilities to monitor changes through 
time that could reflect overall environmental 
shifts. This is alluded to in a study of the 
subrecent intertidal assemblages of diatoms 
on St. Catherines Island (Sherrod et al., 
1989). The authors note the problems asso¬ 
ciated with “ecological noise” in short-term 
studies. Coile and Jones (1988) published a 
checklist of the vascular plants of St. Cath¬ 
erines, noting the relatively low diversity 


compared to other regional barrier islands. 
They suggested that this reduced diversity is 
a result of extensive deer grazing and feral 
swine rooting as well as the islands history 
as a cattle grazing site (1945—1975) and his¬ 
toric sea cotton plantation (see Thomas et al., 
1978, for a summary of the island’s history 
and usage). While these events could certain¬ 
ly have a very real impact on terrestrial com¬ 
munities of the island, the impact to marine- 
based communities, if any, is unknown. Be¬ 
cause there are few reports to act as baselines 
for coastal Georgia diversity, it is difficult to 
interpret the relative diversity of St. Cather¬ 
ines marine invertebrate macrofauna. How¬ 
ard and Frey (1975) did a “reconnaissance” 
study of coastal Georgia estuarine channels. 
In box cores taken during their survey they 
found 73 species, 51 of which were also 
found on the nearby shelf by Dorjes (1977). 
A few years earlier Howard and Dorjes 
(1972) discussed animal-sediment associa¬ 
tions on Sapelo Island, Georgia, beaches. 
Here they found 50 species of macrofauna 
with crustaceans composing 36% and poly- 
chaetes 38% on the muddier Nannygoat Flat, 
while sandier Cabretta Flat had 28% poly- 
chaetes and 40% crustaceans composing the 
macrofauna. Howard and Reineck (1972) de¬ 
lineated that 268 species of macrofaunal spe¬ 
cies from a Georgia beach to offshore tran¬ 
sect. In that survey molluscs, polychaetes, 
and crustaceans dominated in terms of abun¬ 
dance. A brief review of some of these early 
studies was presented by Dorjes (1977). 
Aside from unpublished reports and popular 
field guide literature (e.g, Ruppert and Fox, 
1988), these studies, and that by Morris and 
Rollins (1977) noted above, represent all the 
published diversity-based marine inverte¬ 
brate studies for coastal Georgia. Here we 
have attempted to assemble a more complete 
species diversity listing as found in marine 
habitats on St. Catherines Island. This study, 
as far as discerned, can act as a qualitative 
baseline for comparable Georgia barrier is¬ 
lands and as a checklist for Georgia coastal 
macroinvertebrates. 

METHODS 

Collection Techniques: Samples were 
variously collected by hand, dipnet, shovel 
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and sieve (0.5-mm mesh), 2.4-m semiballoon 
trawl, net sledge, small box core, and yabby 
pump. All living specimens were recovered 
and note taken of empty shells retained. We 
made no attempt to quantify samples, al¬ 
though we did note relative abundance (in 
particular, quantitatively dominant species) 
within each habitat studied. A correlative 
study that involved quantitative transects of 
many of the island beaches will be published 
separately. Specimens recovered were pre¬ 
served in 5—10% formalin for 1—7 days, 
washed in running tap water and transferred 
for storage to 70% ethanol or 40% isopro¬ 
panol. All collection sites are detailed in re¬ 
sults. 

Our qualitative data allowed a comparison 
with one of the few other compilations of 
coastal Georgia invertebrates. We used a 
Bray-Curtis similarity index using PRIMER 
version 4.0 (Plymouth Routines in Multivar¬ 
iate Ecological Research; Carr 1997) to com¬ 
pare our species list with that compiled by 
Howard and Frey (1975a, 1975b). Taxa iden¬ 
tified only to levels above genus were elim¬ 
inated from the database for this analysis. 
Taxa identified only to the same genus in 
both surveys were scored similar. The faunal 
list of Howard and Frey (1975) includes 
compilations from other invertebrate surveys 
of coastal Georgial, including their work on 
or near Sapelo Island. 

Voucher Specimens: Representative spec¬ 
imens are cataloged in the invertebrate col¬ 
lections of the American Museum of Natural 
History. Parallel collections have also been 
placed on St. Catherines Island and in the 
invertebrate collection of Montclair State 
University. 

RESULTS 

Collection Sites: From 1992 through late 
1998 we sampled a wide range of diverse 
intertidal and shallow subtidal habitats along 
St. Catherines Island (fig. 1). With few ex¬ 
ceptions, salinities during this time period at 
all sites remained relatively constant, varying 
only between 28 and 33.5 ppt. In April 1993 
salinity at the Main Dock (Walburg Creek), 
however, reached a low of 26 ppt. The high¬ 
est salinities recorded were 35 ppt at Seaside 
Dock in November 1992 and the northwest 


edge of Flag Pond in November 1993. Ex¬ 
treme salinities apparently reflected periods 
of substantial or minimal rain. Brief descrip¬ 
tions of the sites sampled follow (the abbre¬ 
viation for each site used in taxonomic table 
1 is in parentheses): 

St. Catherines Shoal (B): St. Catherines 
Shoal is a large ramp margin sand body sit¬ 
uated at the northeast margin of St. Catheri¬ 
nes Island and has been, for the past decade, 
partially emergent at high tide and sparsely 
vegetated. The shoal consists predominantly 
of fine-grained quartz sand dispersed south¬ 
ward by ebb tidal flow through St. Catherines 
Sound and then northward by fair weather 
storms and longshore drift. The complex sed¬ 
imentary dynamics of this shoal, as well as 
others associated with the Georgia Sea Is¬ 
lands, has been discussed by Oertel and 
Howard (1972), Oertel (1977), and Pottinger 
(1996). The marine habitats associated with 
St. Catherines Shoal are extremely ephem¬ 
eral, coincident with rapid changes in dimen¬ 
sion and extent of the sand shoal body. In 
general, the north-facing portion of the shoal 
is a marginal ramp abutting the deeply 
scoured sound, and the southern extremity 
consists of a mosaic of shallower sand spits 
and bars. The southern margin of this shoal 
is actively trawled seasonally by shrimpers 
and could be the most anthropogenic ally im¬ 
pacted of all marine habitats around the is¬ 
land. 

Engineers Point (E): The northernmost 
margin of the island. Engineers Point, is sep¬ 
arated from Ossabaw Island by St. Catheri¬ 
nes Sound and displays pronounced marine 
habitat heterogeneity. The northeastern por¬ 
tion of Engineers Point is an expansive, rel¬ 
atively low-energy, rippled quartz sand flat 
somewhat protected by St. Catherines Shoal 
to the south. Ripple troughs accumulate or¬ 
ganic rich muds from abundant fecal matter, 
vegetative detritus, and occasional exposure 
of the subjacent relict marsh sediment. The 
width of this rippled sand flat has changed 
dramatically in concert with the changing 
sedimentological dynamics of St. Catherines 
Sound. In the 1970s this flat was over 200 
meters wide at low tide, but since that time 
has become highly constricted (Morris and 
Rollins, 1977; Oertel, 1977; Fierstien and 
Rollins, 1987). The northern extremity of 
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Key 

St. Catherines Shoal* 
Engineers Point 
Flag Pond 

: Hoke's Landing Marsh 
= King New Ground Dock 
= Long Creek 
: Main Dock 
= Middle Beach 
North Beach 
= North End 
= North West Marsh 
Picnic Point 
= Persimmon Point 
South Beach 
= Seasode Delta 
= South End Marsh 
= South Pasture Dock 
= Seaside Dock 
= Walburg Creek* 

Trawl only 


Fig. 1. Schematic map of St. Catherines Island showing all sampling sites except Necessary Creek. 
Necessary Creek drains Walburg Island, immediately to the west of St. Catherines, and forms the western 
boundary of Walburg Creek. Walburg Island is less than 0.3 km west of St. Catherines; the open Atlantic 
is to the east of St. Catherines Island. Stippled areas represent the extensive marshes of the island. The 
key to sites located on this map is the same as the key for table 1. MH = Main House. 
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Engineers Point, adjacent to St. Catherines 
Sound, is blunted by periodic erosional tidal 
scour, and supports a narrower intertidal 
zone, frequently studded by fallen trees erod¬ 
ed from the forested island core. These 
patches of “skeletal forest” provide a high 
to low intertidal, epifaunal wood ground hab¬ 
itat for several invertebrate species that re¬ 
quire hard substratum. Scoured pools at the 
base of some of this wood debris offers tidal 
refugia for other invertebrates as well as 
small fish. 

The protected northwest margin of Engi¬ 
neers Point opens into a moderately narrow 
sandy tidal flat, terminated by Northwest 
Marsh about 1 km south of the Island’s 
northern tip. The substratum ranges from 
fine- to medium-grained quartz sand with no¬ 
table amounts of organic matter (fecal pellets 
and detritus). Occasional sand aprons thinly 
veneer deposits of relict marsh mud (Morris 
and Rollins, 1977). Near the margin of the 
small tidal creek draining Northwest Marsh, 
the Engineers Point intertidal supports spotty 
development of marsh grass (Spartina alter- 
niflora) and oyster (Crassostrea virginica) 
patches fringing the bank of Walburg Creek. 
Southward along Walburg Creek a fringing 
marsh with high mud content abruptly dom¬ 
inates the intertidal zone, along with patches 
of living oysters and wash-over accumula¬ 
tions (fans) of disarticulated oyster valves. 

Picnic Point (P): About 1.5 km south of 
the northeast extremity of the island a chen- 
ier plain draped with dunes and beach ridges 
abruptly narrows to a steep bluff (Picnic 
Point) eroded into the Pleistocene core. Until 
Hurricane Hugo in 1989, this portion of the 
Island shoreline was rapidly retreating due to 
wave erosion. Since 1989, however, three na¬ 
scent and vegetated beach ridges have ag¬ 
graded against Picnic Point Bluff (Pottinger, 
1996). These remarkably rapid shoreline 
changes appear to have had little effect upon 
the character of the intertidal zone, which re¬ 
mains a moderately wide, gently sloping 
quartz sand beach. 

Long Creek (LC): South of King New 
Ground Dock, Long Creek is a muddy- 
banked, narrow, tortuous creek with shallow 
point bars densely populated by hard clams 
and adjoining steeper Spartina marsh fronts 
with extensive fiddler crab ( Uca ) popula¬ 


tions. Occasional oyster bars dot the creek’s 
margin. 

North Beach (N): North Beach extends 
from Engineers Point east southward for 
about 3 km to Seaside Inlet, one of two ma¬ 
jor tidal inlets that punctuate the eastern mar¬ 
gin of the island. Most of North Beach typ¬ 
ifies the seaward strandlines of the Georgia 
Sea Islands, divisible into nearly horizontal 
(1° slope) narrow backshore and gently slop¬ 
ing (2°) wider foreshore segments (Frey and 
Howard, 1988). Ephemeral ridge and runnel 
features are commonly developed at high an¬ 
gles to the strandline. Sorted angular, fine¬ 
grained sands predominate, with local con¬ 
centrations of black heavy minerals. The 
northern segment of North Beach backs St. 
Catherines Shoal and fronts a mosaic of 
beach ridges topped by eolian dunes. This 
beach ridge sequence extends southward for 
about 1.5 km to Picnic Point Bluff, grading 
into a stretch of open sandy beach in front 
of an actively eroding portion of the island 
Pleistocene core. At this point the beach is 
densely strewn with toppled trees sloughing 
from the forested island core, and outliers of 
eroding headland protrude from the beach as 
a palmetto palosol (Morris and Rollins, 1977, 
Station # 1; Frey and Basan, 1981). The 
southern half (about 1.5 km) of North Beach 
consists of fine-grained quartz sand and com¬ 
pacted semiconsolidated relict marsh mud 
representing the trailing edge of a rapidly mi¬ 
grating facies mosaic that has retreated at an 
average rate of 3.8 m per year for about the 
last 50 years (Rollins et al., 1990; Good- 
friend and Rollins, 1998). Along this portion 
of North Beach, over-wash sands episodical¬ 
ly breach the low barrier dunes and extend 
into a living salt marsh westward of the 
beach. Both the palmetto paleosol and the 
relict marsh muds serve as firm grounds for 
many marine invertebrates. Erosional libera¬ 
tion of “fossil” skeletal material from the 
relict marsh muds noticeably increase the 
carbonate content of this portion of North 
Beach. Other than rare shell lag accumula¬ 
tions, the silicoclastic beaches of the Georgia 
Sea Islands rarely contain more than 3—5% 
calcium carbonate (Frey and Howard, 1988). 
As North Beach grades to Seaside Inlet, the 
large inlet shoal and longshore drift wafts 
sand along the shoreface and seaward into a 
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wide intertidal sand flat. Temporal changes 
in the ebb tidal dynamics alternately extend 
blanketing lobes of sand northward up North 
Beach and southward along Middle Beach. 
Consequently, living salt marsh fringing the 
tidal inlet is repeatedly destroyed and regen¬ 
erated. 

Middle Beach (MB) and South Beach 
(S): Middle Beach, between Seaside and 
McQueens Inlets, and South Beach (south of 
McQueens Inlet) are generally similar to the 
southern half of North Beach. All are ex¬ 
posed mid- to high-energy quartz sand 
beaches with gently sloping narrow back- 
shore and wider foreshore segments. All lo¬ 
cally display ridge and runnel systems, ex¬ 
posures of relict marsh muds, fallen trees, 
and dune-topped barrier beaches fronting live 
Spartina alterniflorci dominated salt marsh. 
A 1-km-long portion of South Beach is 
backed by Flag Pond (F), formerly a fresh¬ 
water body impounded by a narrow tree- 
lined barrier beach, which in March 1993 
was breached during a violent single storm. 
A small tidal inlet flooded the impoundment, 
and since then Flag Pond rapidly developed 
into a salt marsh. 

Walburg Creek (W): The northwestern 
portion of St. Catherines Island abuts a 0.5- 
km-wide tidal creek (Walburg Creek) that 
serves a part of the Intracoastal Waterway. 
Walburg Creek turns 90° to the north as it 
approaches the island, isolating a block of 
salt marsh named Walburg Island. Near its 
point of inflection against the island core, 
Walburg channel is over 15 m deep. The 
creek adjacent to the island was sampled 
with trawl, grab, and net sledge. 

Necessary Creek (NC): Necessary Creek 
is a relatively narrow, serpentine tidal creek 
that drains the majority of the interior of 
Walburg Island salt marsh and is a tributary 
to Walburg Creek about 2 km west of St. 
Catherines Island’s main dock. Salt marshes 
represent the most areally extensive portion 
of coastal Georgia’s marine intertidal habitats 
and are developed between neap mean high 
water and spring mean high water (Frey and 
Basan, 1981; Fierstien and Rollins, 1987). In 
turn, the salt marshes of the southeastern US 
constitute the largest area of coastal wetlands 
in North America. Georgia tidal creeks, in¬ 
cluding Necessary Creek, experience a mean 


tidal amplitude of 2.4 m, and tidal flow is 
strongly ebb dominated. At low tide. Nec¬ 
essary Creek displays high-banked levees 
adorned with tall Spartina altemiflora , chan¬ 
nel thalwegs with thin, fine-grained sand ve¬ 
neers over thick deposits of organic-rich gray 
to black mud. Oyster patches and dams are 
locally developed along the channel bottoms 
and margins and the mouths of smaller feed¬ 
er tributaries. Elongated and elevated point 
bars of silt and sand extend in the direction 
of ebb flow, and sloughs of soft mud are 
sandwiched between bar and channel levees. 
Smaller gut and tributary tidal creeks, such 
as Necessary Creek, represent lower-energy 
sheltered marsh environments, compared to 
large tidal creeks such as Walburg Creek. 
Smaller gut creeks often do not completely 
empty during low tide intervals due to intri¬ 
cate meander systems and drainage obstacles 
such as oyster dams. 

Floating Docks: No exposures of well- 
consolidated bedrock exist along coastal 
Georgia, and hard substratum is thus at a pre¬ 
mium in Georgia marine and estuarine en¬ 
vironments. On St. Catherines Island hard 
marine substratum consists only of limited 
development of sandy “beach rock” in 
marsh areas prone to freshwater drainage 
from the Island core, “firm grounds” of sem- 
iconsolidated relict marsh muds along por¬ 
tions of the sea-facing beaches, “wood 
grounds” of fallen trees and driftwood, other 
floating debris, and man-made structures 
such as pilings, trunks, and docks. We sam¬ 
pled four floating docks along the island, two 
from the east side, and two from the west 
side. PVC pipes and flat plates, acting as set¬ 
tlement substrata, were positioned at some of 
these docks as part of a separate study on 
biofouling and these data are qualitatively in¬ 
corporated into this biodiversity survey. The 
epifouling study will be published separately. 
The small erosional tidal pools at the base of 
the “woodgrounds” on South Beach were 
also sampled. 

The Main Dock (M), the largest dock on 
St. Catherines, is located on the northwestern 
margin of the Island and accommodates most 
of the research and logistical vessels. The 
northern half of this floating dock is under a 
wooden protective boathouse and thus shad¬ 
owed. The other half of this dock is contin- 
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uously exposed to sunlight. The main dock 
is situated parallel to the flow of Walburg 
Creek. Swift currents are common along the 
dock pilings, especially during ebb flow. 

The smaller South Pasture Dock (SP) is 
located on the southwest side of the Island 
surrounded by a low-lying Spartina marsh. 
The dock was damaged and partially de¬ 
tached during a storm in 1996. 

King New Ground Dock (KN) and Seaside 
Dock (SS) are much smaller than the Main 
Dock and experience proportionally much 
less boat traffic. They are located on the east¬ 
ern margin of the island on moderately small 
meandering tidal creeks with steep mud 
banks. Seaside Dock is well inland but along 
the main tidal creek to Seaside Inlet. King 
New Ground Dock is on Cracker Tom Creek, 
which empties into McQueen’s Inlet. 

The Fauna: Table 1 is a complete listing 
of all macroinvertebrate species recovered, 
organized within higher taxa, along with 
available common names and sites of collec¬ 
tion. The table also includes a few species 
collected in other studies from along the is¬ 
land (especially by one of us, RHB); these 
are annotated for original citations. Tables 2 
through 6 are species breakdowns by habitat 
and only show the more commonly collected 
or representative species. Figure 2 presents a 
relative distribution (by percentage) of higher 
macroinvertebrate taxa found on all St. Cath¬ 
erines Island sand beaches. Figure 3 indicates 
the relative numbers of major phyla on the 
island, while figure 4 shows total number of 
species per each higher taxon identified in 
table 1. 

Beaches (table 2): North, Middle, and 
South Beach are all exposed to direct oceanic 
influence. All are mid-energy beaches of 
quartz sand, although exposed peat mud 
banks represent historic marsh communities 
with in situ (in life position) remnants of 
populations of Mercenaria mercenaria, Geu- 
kensia demissa, and Crassostrea virginica, 
among others. Beach erosion has undermined 
trees and produces a “skeletal forest” of 
bark-stripped, prone, hard substratum. Infau¬ 
na common to the sands of these sites rep¬ 
resent a typical beach fauna of orbiniid poly- 
chaetes, haustoriid amphipods, and apodid 
holothoroideans. On higher-energy beaches it 
is common to find Haloclava producta, Ne¬ 


reis succinea, Nephtys bucera, Neverita du¬ 
plicate j, Donax variabilis, haustoriid amphi¬ 
pods, Emerita talpoida, and Callichirus ma¬ 
jor either in the intertidal or shallow subtidal 
zones. Shells and live specimens of the dwarf 
surfclam Mulinia lateralis frequently wash 
up on these beaches by the millions into the 
middle and higher tide reaches. The frequen¬ 
cy of these occurrences must indicate sub¬ 
stantial subtidal populations of this small bi¬ 
valve. While these “strandings” are com¬ 
mon, a remarkably large exhumation of M. 
lateralis occurred near Flag Pond in early 
October 1993. At this time live clams, at the 
surface or just beneath the beach sediment, 
were found at densities higher than 23,000/ 
m 2 (Cleveland et al., personal obs.). The live 
clams were mixed with a large number of 
empty valves (live clams made up about 79— 
87% of the exhumed clams), indicating a sto¬ 
chastic, perhaps storm-based event, offshore. 
A subsample of these clams showed most to 
be sexually mature with ripe gonads. 

Along lower-energy beaches (the more 
protected northwest end of the island includ¬ 
ing Engineers Point), we frequently encoun¬ 
tered Hydractinia echinata (on shells occu¬ 
pied by hermit crabs), Nereis succinea, Ow- 
enia fusiformis, Busycon carica, Busycopty- 
pus canaliculatus, Oliva sayana, Sinum 
perspectivum, Terebra disolocata, Squilla 
enipusa, Bijfarius biformis, Lepidoa web- 
steri, Menippe mercenaria, Pagurus acadi- 
anus, Mellita quinquiesperforata (usually 
washed up on shore, frequently buried just 
beneath sand veneer), and Sclerodactyla bri- 
areus. Interestingly, in his own studies, R. 
Heard (personal commun.) found the most 
common small hermit crabs along lower-en¬ 
ergy beaches of the Georgia sea isles to be 
P. annulipes, P. longicarpus, P. pollicaris, 
and Clibanarius vittatus. More quiescent 
beaches along the northeast tip of the Island 
had patches of Diopatra cuprea, whose ex¬ 
ternal, emerged tubes were home for the 
blood brittle star Hemipholis elongata. Bi¬ 
valves, mainly infaunal, composed 23% of 
the total beach species on St. Catherines Is¬ 
land (23). Gastropods composed 13.2%, and 
polychaetes 17.8%. Amphipods, dominated 
in terms of abundance by haustoriids, com¬ 
posed 12.5% of all St. Catherines Island 


Macroinvertebrates of St. Catherines Island, Georgia, Collected from Coastal Habitats, 1992-1998 

Key to sites appears below. Sites represent locations where particular species are typically found but do not include all species localities. Common names are given where 
available. Comments on interspecific or other associations appear in lettered notes at the end of the table. Numbers of species in higher taxa are noted in brackets. 
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POLYCHAETA [63] 

Ampharetidae sp. 

Amphitrite cirrata Mueller, 1771 Ornate worm 
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CUMACEA [2] 

Leptocuma minor Caiman, 1912 K 
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Sclerodactyla briareus (LeSueur, 1824) Brown sea cucumber 
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Fig. 2. Relative percentages of 154 beach taxa on all sampled St. Catherines Island beaches (En¬ 
gineers Point, North, Middle, and South Beach). 



Fig. 3. Comparative numbers of taxa collected within major phyla on St. Catherines Island. 
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Fig. 4. Total number species per higher taxon (taxonomic levels indicated in table 1). 


TABLE 2 

Common Beach Fauna of St. Catherines Island, Georgia 

“Common” fauna are here defined as organisms typically found year-round in or on beach habitats. Epifauna found 
on beach inhabitants are noted along with host. L, in low energy portions of beach (sand flat); H, in higher energy 
(swash) zone of beach; I, ranges intertidal zone; ST, subtidal (usually found on beach after storms or collected live 
just subtidally). No label indicates that the species was found across a wide range of beach zones. 


Acanthohaurstorius millsi H 
Acteocina canaliculata I.L.ST 
Albunea paretii H 
Ampelisca verrilli L 
Ampithoe longimana 
Anadara brasiliana ST 
Anadara transversa ST 
Arabella tricolor L 
Balanoglossus aurantiacus L 
Biffarius biformis L 
Busycon carica 
Busycotypus canaliculatus 
Calliactis tricolor (on hermit-crab- 
inhabited shells) 

Callichirus major L 
Chiridotea caeca I,ST 
Clibanarius vittatus I,ST 
Coronis scolependra I,ST 
Costanachis avara ST 
Cyathura polita ST 


Cymothoa excisa ST 
Dinocardium robustum ST 
Donax variabilis H 
Edotea triloba ST 
Emerita talpoida H 
Glycera americana I 
Haploscoloplos robustus H 
Hargeria rapax l.ST 
Hemipholis elongata (with Diopatra 
tube) 1,L 

Lepidopa webs teri H 
Leptosynapta tenuis L 
Lineus socialis I,ST 
Lovenella gracillis (on Donax ) H 
Mellita quinquiesperforata ST 
Mercenaria mercenaria L 
Mulinia lateralis ST 
Nematostella vectensis L 
Nereis succinea 
Neverita duplicata ST 


Oliva sayana I,ST 
Olivella nivea ST 
Orbinia ornata 
Ovalipes ocellatus ST 
Owenia fusiformis I 
Oxyurostylis smithi ST 
Pagurus annulipes ST 
Pagurus longicarpus ST 
Parathus rapiformis ST 
Persephona mediterranea ST 
Saccoglossus kowaleveskii L 
Sclerodactyla briareus l.ST 
Scololepis squamata I 
Sinum perspectivum ST 
Solen viridis L 
Spisula solidissima L 
Squilla empusa ST 
Tagelus plebius L 
Terebra dislocata 1,L 
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TABLE 3 

Common Marsh (Spartina alterniflora 
dominant flora) Fauna of St. Catherines Island 

Distributional or behavioral notes for some taxa are 
included. “Common” as defined in table 2. 


Callinectes sapidus 

common in flooded marsh only, 
otherwise subtidal 

Geukensia demissa 

infaunal, typically clumped along 
Spartina roots 

Littorina irrorata 

vertically migratory (tidal) on 
Spartina 

Melampus bidentatus 

found under wood or matted 
organic debris 

Nereis succinea 

often associated with wood debris 
on marsh surface, specimens 
usually relatively small 

Orchestia grillus 

common along bases of Spartina, 
evident at low tide 

Palaeomontes vulgaris 
Panopeus herbstii 

common in flooded marsh 

Uca pugilator 

Uca pugnax 

high localized densities along 
sandier banks 


beach fauna. Decapod crustaceans made up 
16.4% of all beach species. 

In early October 1990 we also observed a 
mass exhumation of the burrowing shrimp 
Upogibia affinis along the southern portion 
of North Beach. During this event there was 
an unusually large spring tide (with a range 
of 9.3 m) leading a northward-moving trop¬ 
ical storm. During the same event we noted 
hundreds of juvenile Busycon carica and B. 
carica eliceans clustered in large patches 
along the beach. Most of the U. affinis 
stranded on the beach appeared unable to re¬ 
burrow into the substratum, and perished 
through dessication or predation. 

In all, about 66.5% of taxa recovered from 
beaches sampled on St. Catherines Island 
were polychaetes, gastropods, bivalves, and 
amphipods (fig. 2). 

“Hard Substrata” (table 4): Floating 
docks of St. Catherines Island are typically 
densely colonized by sponges, hydroids, bar¬ 
nacles, and chlorophyte algae (e.g., Entero- 
morpha sp., Spongilla sp.). PVC pipe and 
plate studies show that fouling communities 
at the Main Dock and King New Ground 
Dock were dominated by the barnacle Bal- 


TABLE 4 

Common Dock Fauna of St. Catherines Island 

“Common” as defined in table 2. While we found Coro- 
phium insidiosum among the most common amphipods 
on these docks. Heard (personal commun.) finds C. la- 
custre and C. achemsicum , among the most common 
amphipods occurring in Georgia estuaries, typically in 
upper mesohaline fouling communities. 


Achelia spinosa 
Aeolidia papillosa 
Amphitrite ornata 
Anadara ovalis 
Armases cinereum 
Balanus eburneus 
Bankia gouldi 
Barnea truncata 
Bougainvillia rugosa 
Brachidontes exustus 
Caprella equilibra 
Ceratonereis longicirrata 
Cliona celata 
Corophium insidiosum 
Crassostrea virginica 
Cratena pilata 
Crepidula fornicata 
Dulichiella appendiculata 
Eudendrium carneum 
Eurypanopeus depressus 
Halichondria bowerbanki 
Haliplanella luciae 
Hexapanopeus angustifrons 


Hiatella arctica 
Lembos websteri 
Ligia exotica 
Limnoroa tripunctata 
Membranipora tenuis 
Menippe mercenaria 
Microciona prolifera 
Microprotopus raneyi 
Modiolus americanus 
Molgula manhattensis 
Neopanope cf. texana 
Nereis succinea 
Palaemonetes vulgaris 
Paracaprella tenuis 
Parvanachis obesa 
Petrolisthes galathinus 
Polydora websteri 
Potamilla neglecta 
Sabella melanostigma 
Schizoporella unicornis 
Stenothoe minuta 
Tanystylum orbiculare 
Tubularia crocea 


anus ebunieus and corophiid amphipods. 
Skoog (1996) found Bougainvillia rugosa to 
be abundant during summer months, but 
were replaced in the winter by the hydroid 
Tubularia crocea. Similar hydroid popula¬ 
tion trends have been recorded by Cain 
(1987) along floating docks in Beaufort, 
South Carolina. Species diversity was signif¬ 
icantly higher within the protection of the 
PVC tube interiors throughout the winter 
months than on the exposed exterior of the 
tubes (Skoog, Prezant, Toll, Rollins, personal 
obs.). Diversity tended to increase along ex¬ 
posed portions of the docks during summer 
months. During summer months Haliplenella 
luciae and Bougainvillia rugosa dominated 
PVC pipe interiors at protected sites, while 
in the winter this shifted to Balanus ebur¬ 
neus, Tubularia crocea, and various bryo- 
zoans and tunicates. Crassostrea virginica, 
the American oyster, was found only on 
pipes in exposed areas. Sponges also were 
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TABLE 5 

Fauna Commonly Associated with Oyster (Crassostrea virginica ) Bars Along St. Catherines Island 

These fauna include epibionts (Ep), endobionts (En), crevice dwellers (C), mud tube dwellers (T), oyster predators 
(Pr) or oyster parasites (Pa), deposit feeders (D), filter feeders (F), scavengers (Ss), and generalized predators of small 
invertebrates (P). “Common” as defined as in table 2. 


Amphitrite cirrata C,D 

Gammarus mucronatus C 

Phyllodoce fragilis C,P 

Amphitrite ornata C,D 

Geukensia demissa (juveniles) C.F 

Pinnotheres osteum En,Pr 

Ancinus depressus C,S 

Haliplanella luciae Ep.P 

Polydora ligni Ep,F 

Astyris lunata C 

Hexapanopeus angustifrons C,S,P 

Polydora websteri En.F 

Balanus eburneus Ep,F 

Hydroides dianthus Ep,F 

Potamilla neglecta Ep,F 

Boonea impressa Pa 

Membranipora tenuis Ep,F 

Rhithropanopeus harrissi C,S,P 

Corophium insidiosum C,T 

Menippe mercenaria C,SP,P 

Sabella melanostigma Ep,F 

Cymadusa eompta C 

Nereis succinea C,S,P 

Stylochus ellipticus Pr (of oyster spat) 

Diplothyra smithii En,F 

Nereis virens C,S,P 

Tubulanus pellucidus C.P 

Doridella obscura Ep,P 
Eurypanopeus depressus C,P,S 

Panopeus herbstii C,S,P 

Urosalpinx cinerea Pr 


more abundant in exposed locations. Flat 
PVC plates hung just below the water surface 
at the Main Dock usually had large popula¬ 
tions of the hydroid Tubularia crocea (es¬ 
pecially in cooler months), a species typical¬ 
ly lacking from more protected King New 
Ground Dock. The hydroids typically had 
dense populations of caprellid and corophiid 
amphipods. PVC plates, also in the summer, 
were dominated by the solitary tunicate Mol- 
gula manhattensis. The dock hydroids were 
also a common home to the shag-rug aeolis 
nudibranch Aeolidia papillosa, whose coiled 
egg masses are not unusual among the hy¬ 
droids during summer months. The feather 
blenny Hypsoblennius hentz was also com- 

TABLE 6 

Common Fauna Associated with “Skeleton” Trees 
(“woodground”) Along Beach Intertidal Zones 
of St. Catherines Island 

Species marked with an * are unique to this habitat on 
the island in our survey. The list does not include species 
found in the ephemeral pools that sometimes exist at 
the base of the stranded trees. “Common” as defined in 
table 2. 


Amphitrite ornata 

Limnoroa tripunctata 

Anadara ovalis 

Littorina ziczac* 

Armases cinereum 

Membranipora tenuis 

Balanus eburneus 

Menippe mercenaria 

Bankia gouldi 

Petrolisthes galathinus 

Brachidontes exustus 

Potamilla neglecta 

Crassostrea virginica 

Schizoporella unicornis 

Hiatella arctica 

Ischadium recurvum * 

Siphonaria pectinata* 


monly found among the epifauna of docks. 
The wooden supports of our fouling plates 
were, after about 20 months in the water, to¬ 
tally eaten away by the shipworm (bivalve) 
Bankia gouldi. The protected docks on the 
inner reaches of the island often had complex 
communities of sponges comprising at least 
six species. 

The skeleton forest of intertidal wood- 
grounds on Middle and North Beach housed 
wood crabs (Sesamia cinereum ) as well as 
the zebra periwinkle {Littorina ziczac) and 
the pulmonate snail Siphonaria alternata (ta¬ 
ble 6). The sessile fauna on tree remains in¬ 
cluded tightly packed barnacles and small- 
ribbed mussels. The sea pillbug Sphaeroma 
quadridentata was a common surface inhab¬ 
itant of the wood, while the southern gribble 
isopod Limnoroa tripuntata produced exten¬ 
sive borings within the wood. Small tidal 
pools at the base of some of these eroded tree 
remains were home to scavenging hermit 
crabs and deposit-feeding terebellid poly- 
chaetes ( Amphitrite ornata). The striped 
anemone Haliplanella luciae is among St. 
Catherines most common anemones, found 
regularly on driftwood and those tree re¬ 
mains found in the low to mid tidal reaches, 
as well as in tide pools. The warty anemone 
Bunodosoma cavemata, rare in our collec¬ 
tions, was found on the island just once in 
our sampling period. This single specimen 
was recovered on a piece of driftwood from 
Middle Beach. Driftwood was also a com¬ 
mon habitat for the deposit-feeding terebellid 
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polychaete Amphitrite johnstoni, which was 
found in crevices on wood debris where it 
created muddy tube homes. 

Marshes (table 3): On St. Catherines Is¬ 
land marshes had large populations of the 
sand fiddler crab Uca pugilator, but overall 
diversity within these marshes was low. 
Within the vegetated regions of the marshes, 
aside from fiddler crabs, were large popula¬ 
tions of the ribbed marsh mussel Geukensia 
demissa, found buried and byssally attached 
along the roots of Spartina alterniflora. 
Small populations of the coffee bean snail 
Melampus bidentatus were found, typically 
under protected mats of stranded wood or al¬ 
gae and under needle rush wracks. Various 
xanthid mud crabs also were relatively com¬ 
mon along with occasional nereid poly- 
chaetes. 

The muddy point bars of the marsh creeks 
housed large infaunal populations of the hard 
clam Mercenaria mercenaria. Soft (mud) 
sediment hard clams tended to be larger and 
older than those found within sandy sedi¬ 
ments of higher-energy environments (e.g. 
Engineers Point). In soft sediments of the 
point bars, hard clams were found buried to 
depths exceeding 25 cm. The muddy point 
bars were also typically covered with exten¬ 
sive populations of the mud snail Ilyanassa 
obsoleta. Along these creek banks were oc¬ 
casional small to large oyster bars. These 
bars were also home to numerous smaller in¬ 
vertebrate species associated with the oyster 
Crassostrea virginica (table 5). The latter in¬ 
cluded small xanthid crabs, pyramidellid gas¬ 
tropods, small orange-striped anemones, and 
predatory oyster drills. The parasitic oyster 
mosquito (snail) Boonea impressa was no¬ 
where abundant on the oyster reefs and oys¬ 
ter patches of the island, but could consis¬ 
tently be found in small numbers along the 
“lip” of at least some members of each oys¬ 
ter population, especially in sandier habitats 
(e.g. Engineers Point). Oyster beds were also 
home to the bright green delicate paddle 
worm Phyllodoce fragilis. This worm was 
found within the crevices of the oyster reefs, 
where it likely scavenges food or occasion¬ 
ally preys on small invertebrates. The entire 
family of brightly colored phyllodocid poly- 
chaetes has few predators. Most potential 
predators of these paddleworms are repelled 


by the phyllodocids’ copious mucus secre¬ 
tions that contain some, to date, unidentified 
repellent (Prezant, 1980). 

More than 50% of the species found on 
the oyster bars are considered crevice dwell¬ 
ers, occupying the numerous interstices cre¬ 
ated by the irregularly growing oysters (table 
5). Diverse feeding types were represented in 
this complex community, ranging from de- 
posit-feeding polychaetes (Amphitrite orna- 
ta) to filter-feeding barnacles (Balamts ebur- 
neus) to carnivorous turbellarians (Tubulanus 
pellucidus), and a variety of scavenging 
crabs. Various oyster predators and parasites 
were also common on the bars (e.g. Uros- 
alpinx cinerea, Boonea impressa). 

Bray-Curtis Index: A total survey com¬ 
parison was made with the summative work 
of Howard and Frey (1975). The latter au¬ 
thors compiled a coastal and near coastal ma¬ 
rine invertebrate list that included works of 
Heard and Heard (1971) and Dorjes (1977). 
A similarity index comparison of our work 
compared to that of Howard and Frey (1975) 
showed a 40% similarity. 

DISCUSSION 

Dorjes (1977) surveyed and reviewed the 
marine macrobenthic communities of Sapelo 
Island, Georgia, including salt marshes, point 
bars, estuarine inlets, beaches and flats, 
shoals, and the near shelf benthos, although 
about 20 years previous to our study that sur¬ 
vey represented the best comparative work of 
a Georgia sea island. Sapelo Island is adja¬ 
cent to St. Catherines, and Dorge’s work rep¬ 
resents the most comprehensive study of 
comparable locations. 

Salt marshes represent diverse microhabi¬ 
tats, from creek banks to high marshes, from 
densely vegetated low marshes to nonvege- 
tated barrens. The nonvegetated mud banks 
of Sapelo Island salt marshes were dominat¬ 
ed by Crassotrea virginica, Illyanassa ob¬ 
soleta, and Diopatra cuprea. On St. Cather¬ 
ines Island mud banks also had large popu¬ 
lations of oysters (C. virginica) and mud 
snails (I. obsoleta) but did not have dense 
populations of the polychaete Diopatra cu¬ 
prea. Dorjes (1977) also noted large popu¬ 
lations of Upogebia affinis and Heteromastus 
filiformis on Sapelo Island, both uncommon 
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in St. Catherines Island creek/marsh mud 
banks (although U. affinis is eratically com¬ 
mon on low-energy beaches and //. fdifonnis 
can regularly be found on these same beach¬ 
es). Higher up on the banks, in the marsh 
barrens, only fiddler crabs are abundant on 
both island. On both Sapelo and St. Cather¬ 
ines Islands Crassostrea virginica, Geuken- 
sia demissa, Littorina irrorata, Sesarma re¬ 
ticulation, Nereis succinea, and various mud 
and fiddler crabs are common inhabitants of 
the marsh proper. Melampus bidentatus, a 
common marsh snail of more northerly 
marshes, is not abundant in Georgia sea is¬ 
land marshes, though locally common in 
some marsh locations on St. Catherines. The 
differences in marsh fauna reported by Dor- 
jes (1977) and in our report are minimal and 
probably reflect differences in time (season) 
or methods of collection. 

Point bars are common features of Georgia 
coastal creeks. These small mud and/or sand 
bars are relatively uniform in habitat and typ¬ 
ically lack angiosperms of any type. Dorjes 
(1977) noted that point bars in general will 
have few species with large populations and 
few if any endemic species. On St. Catheri¬ 
nes Island point bars have semiprotected 
muddy habitats that are prime sites for the 
large hard clams Mercenaria mercenaria as 
well as the mud snails Illyanassa obsoleta. 
M. mercenaria is a commercially important 
bivalve in Georgia (Walker and Heffernan, 
1990a, 1990b). Near-surface anaerobic muds 
tend to inhibit many macrofaunal species. In 
addition to anaerobic sediments, periodic 
shifting of these bars is at least partially re¬ 
sponsible for low diversity. In some of these 
anaerobic muds, hard clam ( M. mercenaria) 
and ribbed mussel (G. demissa) shells have 
undergone significant pyritization in living 
animals (Clark and Lutz, 1980). Living pyr- 
itized clams have been found not only within 
point bar muds on St. Catherines, but also in 
back levee, low marsh areas (DeLillo, 1998). 
The significance of pyritization in extant and 
extinct populations, as well as possible 
mechanisms underlying the pyritization pro¬ 
cess, is discussed by DeLillo (1998). 

More than 50% of the common macroin¬ 
vertebrate fauna found within or on oyster 
bars of St. Catherines Island are considered 
crevice dwellers, living in the complex inter¬ 


stices created by the irregular growth pat¬ 
terns of oysters. These crevice dwellers are 
afforded significant protection from transient 
fish predators, although numerous resident 
predators coinhabit these crevices (e.g. vari¬ 
ous xanthid crabs, phyllodocid and nereid 
polychaetes, etc.; see table 5). The oyster bar 
community of St. Catherines Island is typical 
of those reported for southern Atlantic coasts 
(see Fox and Ruppert, 1985). Dense popu¬ 
lations of oysters tend to inhibit settlement 
and establishment of other large sessile or 
sedentary macrofauna through preemptive 
competition (Sutherland and Karlson, 1977). 
Thus, while crevice dwellers can take advan¬ 
tage of the habitat created by the oysters, few 
other large “settlers” can become established 
in this community. Heard (personal com- 
mun.) has commonly found the amphipods 
Gammarus palustrus and Parhaylae ha- 
waiensis (Danna, 1853) on oyster reefs along 
Sapelo Island and Wassaw Island, and on Sa¬ 
vannah Beach. 

Interesting comparisons to loose sediment 
coastal habitats can be drawn from Dorjes’ 
data on beach-related tidal flats. On Sapelo 
Island, Nannygoat Flat is a protected bight 
with low water energy and rich organic sed¬ 
iments. Cabretta Flat, on the other hand, 
merges landward with the beach, but seaward 
is protected by an intertidal shoal. Neverthe¬ 
less, northern and southern channels allow 
tidal flow across the flat at regular intervals. 
Thus, Cabretta Flat has lower organic sandy 
sediments than Nannygoat Flat. The hydro- 
dynamic regime on Cabretta Flat accounts 
for the huge number of amphipods found in 
this site. About 40% of all species on Ca¬ 
bretta Flat are crustaceans, while only 28% 
are polychaetes. On the other hand, on Nan¬ 
nygoat Flat 36% are crustaceans and 38% are 
polychaetes. The number of polychaete spe¬ 
cies and population sizes, reflect an increase 
in small particle sediments. Only Hetero- 
mastus filiformis and Ilyanassa obsoleta were 
found on Nannygoat Flat by Dorjes, while 
similarly, Oliva savana, Callichirus major, 
and several haustauriid amphipod species 
were found only on Cabretta. On St. Cath¬ 
erines Island we found Heteromastus filifor¬ 
mis and Oliva sayana on beach habitats. Il¬ 
yanassa obsoleta was, however, similarly 
only found in low-energy, high organic en- 
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vironments. Dorges noted that protected 
muddy flats and point bars had similar com¬ 
munities on Sapelo Island, although mud flat 
species abundance was higher. We found flats 
on St. Catherines to have higher diversity 
than point bars along tidal creeks. 

We found 154 species of macroinvertebra¬ 
tes on St. Catherines Island beaches. For 
comparison, Rakocinski et al. (1991) found 
107 species of macroinvertebrates on 3 bar¬ 
rier islands along the northern Gulf of Mex¬ 
ico. Of these, 23 species composed 97% of 
all taxa recovered. While there is overlap in 
the northern Gulf of Mexico beaches and 
those of St. Catherines (e.g. Nepthys bucera, 
Scolelepis squamata, Donax variabilis, An- 
cinus depressus, Exoshaeroma diminution, 
Emerita talpoida, etc.), there is a much wider 
difference in overall species recovered. In a 
few cases there are congeners that form par¬ 
allel populations on St. Catherines beaches 
and those of the northern Gulf of Mexico 
(e.g. Leptosynapta tenuis and Leptosynapta 
crassipatina). The beach fauna of nearby Sa¬ 
pelo Island, however, is quite similar to that 
of St. Catherines. In both cases, beaches are 
dominated by Donax variabilis, Callichirus 
major, Scololepis squamata (S. agilis on Sa¬ 
pelo), various haustoriid amphipods, and 
(along the high beach up to the dune and into 
the swale) Ocypode quadrata. Several of the 
upper offshore species reported by Dorjes 
(1977) were found intertidally or just subti- 
dally on St. Catherines. These include Elem- 
ipholis elogata, Cistenides gouldii, Tellina 
texana, Bijfarius biformis, Glycera ameri- 
cana, Owenia fusiformis, and Oxyurostylis 
smithi. We found the brittlestar H. elongata 
only associated with the exposed portions of 
the tube of the polychaete Diopatra cuprea. 
Again, methods of collection, sieve size, and/ 
or season could explain differences in recov¬ 
ered taxa. Because the islands are adjacent, 
it is unlikely that any major differences in 
fauna from similar habitats will be signifi¬ 
cant. 

Howard and Frey (1975) characterized the 
estuarine environments along coastal Geor¬ 
gia. In doing so they recovered representa¬ 
tives of 73 species and relatively low abun¬ 
dances (the authors account for this by noting 
limited sampling protocol that included too 
large a sieve mesh). Nevertheless, they noted 


that of the 73 species collected, 37% were 
annelids (27 species), 22% arthropods (16 
species) and 15% were molluscs (11 spe¬ 
cies). It is interesting to note that in terms of 
abundance, annelids account for 57% of the 
animals collected, arthropods accounted for 
11.9%, and molluscs only 4.7%. Echino- 
derms, which composed only 2.7% of spe¬ 
cies collected (a total of two species), ac¬ 
counted for 14.4% of total specimens col¬ 
lected. In our study (including a far wider 
array of sampled habitats) over 340 species 
of macroinvertebrates were collected, with 
crustaceans alone accounting for about 40% 
of the total taxa. Polychaetes accounted for 
17.5% and molluscs about 25% of species 
recovered. The relative abundances of higher 
taxa are more in line with those reported by 
Howard and Dorjes (1972) and Dorjes 
(1977) for crustaceans of Cabretta Flat (36% 
or 50 species). We recovered, percentwise, 
fewer polychaete taxa and more molluscan 
taxa than similar regional studies. 

Of the macroinvertebrates they found in 
their entire Georgia coast study, Howard and 
Frey (1975), recovered 20 (17 identified to 
species) from the St. Catherines Sound ben¬ 
thos. These included the species in the list 
below. 

Abra aequalis 
Alcyonidium polyoum* 

Arabella iricolor 
Caprella equilibra 
Cerebratulus lacteus* 

Cistinides gouldii 
Clymenalla torquata 
Diopatra cuprea 
Hemipholis elongata 
Leptogorgia virgulata 
Lyonsia hyalina 
Molgula manhattensis 
Mulinia lateralis 
Nassarius vibex 
Nephtys picta 
Nereis succinea 
Orbinia ornata 
Solen viridis 

The two species indicated by asterisks 
were not found in the present study. Cere¬ 
bratulus lacteus is a large nemertean, often 
found swimming in the water column and 
easily fragmented upon recovery. It is likely 
this is not a particularly rare ribbon worm 
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found along St. Catherines, but our sampling 
protocol failed to recover any specimens. AI- 
cyonidium polyoum is a rubbery bryozoan, 
difficult to separate taxonomically from A. 
hauffi (recovered in our study). The difficulty 
in identification of these taxa calls for further 
systematic study of this group of Bryozoa 
along the Georgia coast. Howard and Frey 
(1975) also noted a St. Catherines Sound un¬ 
described species of Cerebratulus, an un¬ 
identified sipunculid, and an undescribed bal- 
anoglossid. Nevertheless, there appears to be 
little in their estuarine study not also recov¬ 
ered in our present study. Heard (personal 
commun.) also notes that two species of Lep- 
togorgia are found in Georgia: L. virgulata 
and L. setosa. L. virgulata is a more eury- 
haline, Clearwater species, while L. setosa 
can tolerate mesohaline, turbid estuarine wa¬ 
ters. 

Overall, arthropods as a phylum dominat¬ 
ed in terms of total number of taxa we re¬ 
covered on St. Catherines Island (fig. 3). In 
other studies this was not necessarily the case 
and likely reflects specific collection sites 
(especially intertidal vs. subtidal). Knott et 
al. (1983) examined benthic invertebrates 
along coastal South Carolina transects that 
extended to depths of 5 m. Of the 223 spe¬ 
cies they collected, 88 occurred intertidally. 
Overall, polychaetes dominated in numbers 
and species. On St. Catherines Island poly¬ 
chaetes also dominated when lower taxa are 
examined (fig. 4; lower taxa defined here as 
above genus but below phylum; as designat¬ 
ed in table 1). Knott et al. (1983) attributed 
the dominance of polychaetes to the moder¬ 
ate wave energy of the habitats studied. In 
all, polychaetes composed 40% of the spe¬ 
cies and 60% of total abundance, while am- 
phipods made up 17% of species and 22% 
of abundance, bivalves 13.5% of species and 
12% abundance, and decapods 7.6% of spe¬ 
cies and <1% abundance. Snails, isopods, 
and echinoderms together compose about 
13% of species but less than 1% abundance. 
The relatively high diversity of this beach 
transect is in part a result of a newly placed 
jetty. Within intertidal areas Scolelepis squa- 
mata, Neohaustorius schmitzi, and Donax 
variabilis dominated. Subtidally, again to 5- 
m depth, Spiophanes bombyx, Scolelepis 
squamata, Protohaustorius deichmannae. 


Acanthohaustorius millsi, and Tellina sp. 
were dominant. These fauna are quite similar 
to beach fauna recovered along St. Catheri¬ 
nes Island. However, relative percentages of 
the major taxa again differ, with polychaetes 
on St. Catherines composing only 17.5% of 
total island fauna and 17.8% of beach fauna 
(fig. 2). Amphipods of St. Catherines Island 
beaches comprise 12.5% of the species re¬ 
covered. Molluscs offer the highest diversity 
in terms of species numbers on St. Catheri¬ 
nes beaches, accounting for 36.2% of all 
beach species (13.2% gastropods, 23% bi¬ 
valves). Decapod crustaceans compose 
16.4% of the beach species. These relative 
percentages are in stark contrast to the poly- 
chaete and amphipod species dominance and 
low numbers of gastropod taxa in the Knott 
et al. South Carolina study. Additionally, 
Knott et al. (1983) recorded only 88 intertid¬ 
al species compared to 152 on St. Catherines 
Island. It is possible the difference in total 
number of taxa accounts for the large relative 
difference in percent of noted taxa. A longer 
duration and more intensive effort along the 
intertidal of St. Catherines Island uncovered 
a greater number of species. Thus, without a 
comparable study along the South Carolina 
beach, no valid comparisons can be made. 
Similarly, without a more comprehensive 
subtidal effort along the St. Catherines Island 
coast, comparisons with the 205 subtidal spe¬ 
cies recovered along South Carolina by 
Knott et al. (1983) could be misleading. 

One of the many interesting habitats on the 
Island is the woodland of toppled (via beach 
erosion) skeleton trees stranded on the north¬ 
ern and southern beaches. These wood- 
grounds offer a complex intertidal and spray 
zone habitat for desiccation-resistant fauna. 
Many authors have discussed the relationship 
of complex physical structures (especially as 
found in rocky intertidal zones) to biodiver¬ 
sity (Fletcher and Underwood, 1987; Walters 
and Wethey, 1996; Beck, 1998). The wide 
array of microhabitats associated with this 
intertidal woodground (e.g. protected and un¬ 
protected flat surfaces, eroded pits and de¬ 
pressions, crevices and cracks in the wood 
proper, protected nooks at limb branching, 
etc.) offers a heterogeneous habitat not com¬ 
monly available on beach habitats. In addi¬ 
tion to crevice dwellerings (e.g. small anen- 
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omes, isopods, nudibranchs) where dehydra¬ 
tion is limited because of protection within 
narrow, water-retaining nooks, the pulmonate 
snail Siphonaria pectinata is a common sur¬ 
face resident on these wood habitats. The 
periwinkle Littorina zicz.ac is also occasion¬ 
ally found on these wood substrata, usually 
aligned within surface fissures or cracks. L. 
ziczac is more common in regions south of 
Georgia (Ruppert and Fox, 1988). 

We know of no comparable qualitative ef¬ 
fort to survey the coastal marine invertebrate 
fauna of a Georgia barrier island, thus mak¬ 
ing direct comparisons difficult. Neverthe¬ 
less, to obtain some notion of faunal overlap, 
we performed a Bray-Curtis similarity index 
comparing our data set with the summative 
set of Howard and Frey (1975). The authors 
performed their own survey, but added the 
taxa also found by Heard and Heard (1971) 
and Dorjes (1977). In all, Howard and Frey 
(1975) listed 315 taxa from North and South 
Newport Rivers, Sapelo Island, and St. Cath¬ 
erines and Sapelo Sounds. The total similar¬ 
ity in the invertebrate faunal lists was 40%, 
with a total of 497 taxa identified between 
all studies. Differences in similarity clearly 
reflect differences in collection efforts, times 
of collections, specific collection localities, 
field techniques, plus the fact that Dorjes 
(1977) list includes shelf biota and thus deep¬ 
er water species. 

This study, however, represents a multi¬ 
year qualitative examination of the marine 
macroinvertebrate fauna of St. Catherines Is¬ 
land, Georgia. A quantitative beach study 
will be reported separately, as will a temporal 
quantitative study of fouling plate epifauna. 
It is important to note that long-term quan¬ 
titative variation is common in near-shore 
marine and estuarine environments (Holland, 
1985). Even among the dominant species re¬ 
covered, temporal variation in relative abun¬ 
dance is a well-known phenomenon (Flint 
and Younk, 1983). Periodic appearances of 
huge numbers of the dwarf surfclam Mulinia 
lateralis and the flat-browed mud shrimp 
Upogebia affinis on the beaches of St. Cath¬ 
erines Island have been noted during the pre¬ 
sent study. These can result from an array of 
stochastic environmental changes, many of 
which are very short-lived (e.g. storm surg¬ 
es). In fact, Holland (1985) reviews some of 


this annual variation among shallow marine 
communities. For both M. lateralis and U. 
affinis exhumations of these types could end 
up depositing such large numbers of organ¬ 
isms on beach surfaces that desiccation and 
shorebird predation could impact localized 
populations. However, it is likely that within 
a brief period the high reproductive potential 
of these organisms will allow rapid recruit¬ 
ment back into the decimated region. Over¬ 
all, it is important to take any biotic listing 
as a portion of a temporal continuum. With 
time, even without human inteference, envi¬ 
ronments change. Some habitats are season¬ 
ally ephemeral and organisms’ life cycles are 
temporally suited to these local conditions. 
Thus, differences in species lists over the 
short-term could have little or no signifi¬ 
cance. However, baseline studies allow us to 
monitor short term changes that are natural 
along with environmental shifts. Perhaps 
more importantly, they also allow us to even¬ 
tually distinguish natural from artificially in¬ 
duced changes if we have a sufficient tem¬ 
poral baseline. The possible impact of the 
highly active shrimping activity adjacent to 
these Georgia barrier islands has yet to be 
specifically studied for possible impact in 
benthic and nearby communities. Van Dolah 
et al. (1991), however, examined the effects 
of shrimp trawling on soft-bottom benthic 
communities along portions of the South 
Carolina coast. They found that there were 
similar species present before and after trawl¬ 
ing, with no “consistent differences” in di¬ 
versity, abundance or composition of pre- 
and post-trawling sites. They pointed out, 
however, that these results were for soft-bot¬ 
tom benthos, and other research points to sig¬ 
nificant damage when trawls are drawn over 
hard (epifaunal) benthic communities. Aside 
from oyster reefs, all natural benthic com¬ 
munities adjacent to and along St. Catherines 
Island are soft-bottom. 

The listing of macroinvertebrates offered 
here for St. Catherines Island represents the 
first multiyear approximation of the diverse 
coastal fauna of this relatively unimpacted 
barrier island. Baseline qualitative studies 
and archival collections allow us to witness 
the natural or anthropogenically induced flu¬ 
idity of species presence or absence over 
time. It is, however, imperative that we pur- 
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sue additional quantitative assessment to 
monitor short-and-long term changes of ma¬ 
crobenthos in coastal habitats. Even in light 
of macrofaunal mobility and stochastic shifts 
in populations, the majority of organisms in 
coastal habitats, even variable estuarine hab¬ 
itats, remain stable over short periods of time 
(Hewitt et al., 1997). While during the course 
of this four-year study we found relatively 
few additional taxa, we have not surveyed 
meiofauna nor assessed the viability of in¬ 
dividual populations through time. Recent 
and ongoing quantitative assessments within 
narrow geographic boundaries that have a 
wide array of relatively unspoiled habitats, 
though seemingly late in the game, still hold 
promise to offer insight into the ecology of 
relatively natural environments. St. Catheri¬ 
nes Island offers this luxury and can serve 
as a model environment for comparative 
baseline studies. Ongoing quantitative stud¬ 
ies of the island communities will allow 
comparisons with environmentally similar 
but more heavily anthropogenic ally impacted 
coastal regimes. 

ACKNOWLEDGMENTS 

We acknowledge the important financial 
support for this work from grants of the St. 
Catherines Island Foundation, Inc., adminis¬ 
tered by the American Museum of Natural 
History, as well as Indiana University of 
Pennsylvania, Queens College of the City 
University of New York, the University of 
the South, and Wesleyan College. Fieldwork 
and/or taxon identifications were carried out 
by numerous dedicated individuals including 
Carol Cleveland, Sonya Skoog, Christy 
Rucker, Heather Bennett, Richard Heard, 
Cindy Venn, Mark Mort, Eric Smith, David 
Rivers, Meigan McCune, Jennifer Wylie, 
Fei-Wen Cheng, Shawn Shellito, Amy Dan¬ 
iels, Janet Fallon, Catherine Morgan, and 
Hong King Yi. Mr. Royce Hayes, superinten¬ 
dent of St. Catherines Island, provided logis¬ 
tical support and assistance on St. Catherines 
Island, and generously offered his vast 
knowledge of the island itself. Assistance in 
updating taxa was kindly provided by Paula 
Mikkelsen, Richard Heard, Rafael Lemaitre, 
and Marilyn Schotte. Paula Mikkelsen also 
read an earlier version of this manuscript. 


and we are grateful for her suggestions and 
insight as well as critical assistance with the 
Bray-Curtis analysis. Richard Heard’s review 
of the manuscript helped fill several holes in 
our data and is greatly appreciated. 

REFERENCES 

Beck, M.W. 1998. Comparison of the measure¬ 
ment and effects of habitat structure on gastro¬ 
pods in rocky intertidal and mangrove habitats. 
Marine Ecologial Progression Series 169: 165— 
178. 

Cain, E.A. 1987. Potential effect of floating dock 
communities on a South Carolina estuary. Jour¬ 
nal of Experimental Marine Biology and Ecol¬ 
ogy 108: 83-91. 

Cargnelli, L.M., S.J. Griesbach, D.B. Packer, and 
E. Weissberger. 1999. Atlantic surfclam, Spi- 
sula solidissima, life history and habitat char¬ 
acteristics. NOAA Technical Memoires NMFS- 
NE-142: 13 pp. 

Carr, M.R. 1997. PRIMER user manual: Plymouth 
routines in multivariate ecological research. 
Plymouth, Plymouth Research Laboratory: 91 
pp. 

Clark, A.H., and R.A. Lutz. 1980. Pyritization in 
the shells of living bivalves. Geology 8: 268- 
271. 

Code, N.C., and S.B. Jones, Jr. 1988. Checklist of 
the vascular flora of St. Catherines Island, 
Georgia. American Museum Novitates 2920: 
1-14. 

Dahlberg, M.D., and R.W. Heard, III. 1969. Ob¬ 
servations on elasmobranchs from Georgia. 
Quarterly Journal Florida Academy of Sciences 
32: 21-25. 

Dahlberg, M.D., and E.P. Odum. 1969. Annual 
cycles of species occurrence, abundance, and 
diversity in Georgia estuarine fish populations. 
American Midland Naturalist 83: 382-392. 
DeLillo, N.J. 1998. Iron sulfide formation and the 
in vivo pyritization of Mercenaria mercenaria 
(Linnaeus) in the salt marshes of St. Catherines 
Island, Georgia. Ph.D. dissertation, University 
of Pittsburgh, 349 pp. 

Dorjes, J. 1971. Georgia coastal region, Sapelo 
Island, U.S.A.: sedimentology and biology. VII. 
Distribution and zonation of macrobenthic an¬ 
imals. Senckenbergiana maritima 4: 183—216. 
Dorjes, J. 1977. Marine macrobenthic communi¬ 
ties of the Sapelo Island, Georgia Region. In B. 
C. Coull (editor). Ecology of Marine Benthos: 
399-421. Colombia: University of South Car¬ 
olina Press. 

Fierstien, J.F., and H.B. Rollins. 1987. Observa¬ 
tions on intertidal organism associations of St. 
Catherines Island, Georgia. II. Morphology and 


30 


AMERICAN MUSEUM NOVITATES 


NO. 3367 


distribution of Littorina irrorata (Say). Amer¬ 
ican Museum Novitates 2873: 1—31. 

Fletcher, W.J., and A.J. Underwood. 1987. Inter¬ 
specific competition among subtidal limpets: 
effects of substratum heterogeneity. Ecology 
68: 387-400. 

Flint, R.W., and J.A. Younk. 1983. Estuarine ben¬ 
thos: long-term community structure variations, 
Corpus Christi Bay, Texas. Estuaries 6: 126— 
141. 

Fox, R.S., and E.E. Ruppert. 1985. Shallow-water 
Marine Benthic Macroinvertebrates of South 
Carolina: species identification, community 
composition and symbiotic associations. Belle 
W. Baruch Library in Marine Science 14: 329 

pp. 

Frey, R.W., and R B. Basan. 1981. Taphonomy of 
relict Holocene salt marsh deposits, Cabretta Is¬ 
land, Georgia. Senckenbergiana maritima 13: 
111-155. 

Frey, R.W., and J.D. Howard. 1988. Beaches and 
beach-related facies, Holocene barrier islands 
of Georgia. Geologial Magazine 125(6): 621— 
640. 

Goodfriend, G.A., and H.B. Rollins. 1998. Recent 
barrier beach retreat in Georgia: Dating ex¬ 
humed salt marshes by aspartic acid racemiza- 
tion and post-bomb radiation. Journal of Coast¬ 
al Research 14(3): 960-969. 

Haila, Y., and J. Kouki. 1994. The phenomenon 
of biodiversity in conservation biology. Anna- 
les Zoologici Fennici 31: 5—18. 

Haila, Y., and C.R. Margules. 1996. Survey re¬ 
search in conservation biology. Ecography 19: 
323-331. 

Hewitt, J.E., R.D. Pridmore, S.F. Thrush, and V.J. 
Cummings. 1997. Assessing the short-term sta¬ 
bility of spatial patterns of macrobenthos in a 
dynamic estuarine system. Limnology and 
Oceanography 42(2): 282-288. 

Holland, A.F. 1985. Long-term variation of ma¬ 
crobenthos in a mesohaline region of Chesa¬ 
peake Bay. Estuaries 8: 93—113. 

Howard, J.D., and J. Dorjes. 1972. Animal-sedi¬ 
ment relationships in two beach-related tidal 
flats; Sapelo Island, Georgia. Journal of Sedi¬ 
mentary Petrology 42: 608-623. 

Howard, J.D., and R.W. Frey. 1975. Estuaries of 
the Georgia coast, U.S.A.: sedimentology and 
biology. II. Regional animal-sediment charac¬ 
teristics of Georgia estuaries. Senckenbergiana 
maritima 7: 33—103. 

Howard, J.D., and H.E. Reineck. 1972. Georgia 
coastal region, Sapelo Island, U.S.A.: sedimen¬ 
tology and biology. VIII. Conclusions. Senck- 
enbergianna maritima 4: 217—222. 

Kennedy, S.K., and R. Pinkoski. 1987. Source of 
tidal creek sand on a tide-dominated Barrier is¬ 


land, St. Catherines Island, Georgia —Fourier 
shape analysis. Journal of Coastal Research 3: 
475-483. 

Knott, D M., D.R. Calder, and R.F. Van Dolah. 
1983. Macrobenthos of sandy beach and near¬ 
shore environments at Murrels Inlet, South Car¬ 
olina, U.S.A. Estuarine Coastal and Shelf Sci¬ 
ence 16: 573-590. 

Morris, R.W., and H.B. Rollins. 1977. Observa¬ 
tions on intertidal organism associations on St. 
Catherines Island, Georgia. I. General descrip¬ 
tion and paleoecological implications. Bulletin 
of the American Museum of Natural History 
159(3): 87-128. 

Oertel. G. F. 1977. Geomorphic cycles in ebb del¬ 
tas and related patterns of shore erosion and 
accretion. Journal of Sedimentary Petrology 47: 
1121-1131. 

Oertel. G.F., and J.D. Howard. 1972. Water cir¬ 
culation and sedimentation at estuary entrances 
of the Georgia coast. In D.J.P. Swift, D.B. 
Duane, and O.H. Pilkey (editors). Shelf sedi¬ 
ment transport: process and pattern: 411—427. 
Stroudsburgh, PA: Dowden, Hutchinson and 
Ross. 

Pottinger, J.E. 1996. Origin and development of 
beach ridges on St. Catherines Island: Impact 
of storm events. M.S. thesis. University of 
Pittsburgh, 101 pp. 

Prezant, R.S. 1980. An antipredator mechanism of 
the polychaete Phyllodoce mucosa with notes 
on similar mechanisms in other potential prey. 
Fisheries Bulletin 77: 605—616. 

Rakocinski, C., R.W. Heard, T. Simons, and D. 
Gledhill. 1991. Macroinvertebrate associations 
from beaches of selected barrier islands in the 
northern Gulf of Mexico: important environ¬ 
mental relationships. Bulletin of Marine Sci¬ 
ence 48(3): 689-701. 

Rollins, H.B., R.R. West, and R.M. Busch. 1990. 
Hierarchical genetic stratigraphy and marine 
paleoecology. In W. Miller, III (editor), Paleo- 
community temporal dynamics: the long term 
development of multispecies assemblagies. Pa¬ 
leontological Society Special Publication. 5: 
273-308^ 

Rollins, H.B., and R.R. West. 1997. Taphonomic 
constraints on even horizons: Short-term aver¬ 
aging of Anadara brasiliana valves, St. Cath¬ 
erines Island, Georgia. In C.C. Brett and G.C. 
Baird (editors). Paleontological events: strati¬ 
graphic, ecological, and evolutionary implica¬ 
tions: 41—56. New York: Columbia University 
Press. 

Ruppert, E.E., and R.S. Fox. 1988. Seashore An¬ 
imals of the Southeast. Columbia: University of 
South Carolina Press, 429 pp. 

Schlesinger, R.C., D.T. Funk, PL. Roth, and C.C. 


2002 


PREZANT ET AL.: MARINE MACROINVERTEBRATES, ST. CATHERINES 


31 


Myers. 1994. Assessing changes in biological 
diversity over time. Natural Areas Journal 14: 
235-240. 

Sherrod, B.L., H.B. Rollins, and S.K. Kennedy. 
1989. Subrecent intertidal diatoms from St. 
Catherines Island, Georgia: taphonomic impli¬ 
cations. Journal of Coastal Research 5: 665— 
667. 

Skoog, S.Y. 1996. Feeding mechanisms, food ac¬ 
quisition, and habitat selection of Caprella 
equilibra and Paracaprella tenuis, at St. Cath¬ 
erines Island, Georgia. M.S. thesis, Indiana 
University of Pennsylvania, 83 pp. 

Sutherland, J.P., and R.H. Karlson. 1977. Devel¬ 
opment and stability of the fouling community 
at Beaufort, North Carolina. Ecolological 
Monographs 47: 425-446. 

Thomas, D.H., G.D. Jones, R.S. Durham, and C.S. 
Larsen. 1978. The anthropology of St. Cather¬ 
ines Island. I. Natural and cultural history. An¬ 
thropology Papers of the American Museum of 
Natural History 55: 155-248. 

Van Dolah, R.F, P.H. Wendt, and M.V. Levisen. 


1991. A study of the effects of shrimp trawling 
on benthic communities in two South Carolina 
sounds. Fisheries Research 12: 139—156. 

Walker, R.L., and PB. Heffernan. 1990a. Intertidal 
growth and survival of northern quahogs Mer- 
cenaria mercenaria (Linnaeus 1758) and At¬ 
lantic surf clams Spisula solidissima (Dillwyn 
1817) in Georgia. Journal of the World Aqua¬ 
culture Society 21(4): 307-313. 

Walker, R.L., and PB. Heffernan. 1990b. Plastic 
mesh covers for field growing of clams, Mer¬ 
cenaria mercenaria (L.), Mya arenaria (L.) and 
Spisula solidissima (Dillwyn), in the coastal 
waters of Georgia. Georgia Journal of Science 
48: 88-95. 

Walters, L.J., and D.S. Wethey. 1996. Settlement 
and early post-settlment survival of sessile ma¬ 
rine invertebrates on topographically complex 
surfaces: the importance of refuge dimensions 
and adult morphology. Marine Ecolological 
Progress Series 137: 161-171. 

Wilson, E.O. 1992. The diversity of life. Cam¬ 
bridge, MA: Harvard University Press. 


32 


AMERICAN MUSEUM NOVITATES 


NO. 3367 


Recent issues of the Novitates may be purchased from the Museum. Lists of back issues of the 
Novitates and Bulletin published during the last five years are available at World Wide Web site 
http://nimidi.amnh.org. Or address mail orders to: American Museum of Natural History Library, 
Central Park West at 79th St., New York, NY 10024. TEL: (212) 769-5545. FAX: (212) 769- 
5009. E-MAIL: scipubs@amnh.org 


© This paper meets the requirements of ANSI/ NISO Z39.48-1992 (Permanence of Raper). 



